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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method by which hybridization is carried out 
with high quantification at once by using a DNA 
chip, and further to provide an apparatus for 
2 J £~>f carrying out the method. 

I SOLUTION: The method for determining a base 

-| | ^sequence or that for quantitatively measuring a 

3 ( j nucleic acid, use a DNA chip having plural 

7 number of base sequences as a same 

sequence immobilized thereon, and arranged in 
one row. The method by using the DNA chip is 
characterized in that the method comprises 
forming a temperature gradient in the direction 
of the immobilized same base sequences, 
subjecting the same base sequence to be detected to the hybridization on the DNA 
chip after labeling the each base sequence to be detected, washing the resultant chip 
by a buffer solution, and determining the base sequence to be detected by comparing 
the intensities of the label of each base sequence immobilized in the row. The device 
for the method for determining the base sequence or quantitatively measuring the 
nucleic acid is characterized in that the device has a buffer solution-storing container, 
a means for heating the buffer solution, a passage for flowing the buffer solution on 
the DNA chip, and a means for measuring the intensity of the label. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more base sequences which have the same array are the base 
sequence determination or the nucleic-acid quantum approaches using the DNA chip 
fixed by one train. After establishing a temperature gradient in the direction in which 
the same base sequence is fixed and carrying out the indicator of the base sequence 
which should be detected, hybridization is carried out on a DNA chip. Subsequently, 
the base sequence determination or the nucleic-acid quantum approach using the 
DNA chip characterized by carrying out the quantum of the amount of nucleic acids of 
the base sequence which should be this detected by measuring the reinforcement of 
the indicator of each base sequence fixed by one train after the buffer solution 
washes. 

[Claim 2] The base sequence determination or the nucleic-acid quantum approach 
using the DNA chip according to claim 1 characterized by having fixed the direction of 
the same array of a DNA chip perpendicularly, having prepared the heating unit in the 
upper part of this DNA chip, having prepared both cooling both [ either or ] in the 
lower part, and establishing a temperature gradient perpendicularly. 
[Claim 3] The base sequence determination or the nucleic-acid quantum approach 
using the DNA chip characterized by carrying out the quantum of the amount of 
nucleic acids of the base sequence which should be this detected by being the base 
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sequence determination or the nucleic-acid quantum approach using a DNA chip, and 
this buffer solution's washing, carrying out hybridization at low temperature on a DNA 
chip, and carrying out the temperature up of the buffer solution with time 
subsequently after carrying out the indicator of the base sequence which should be 
detected, and carrying out monitoring of the reinforcement of the indicator of each 
base sequence in a temperature up process. 

[Claim 4] The base sequence determination or the nucleic-acid quantum approach 
using the DNA chip according to claim 3 characterized by carrying out the quantum of 
the amount of nucleic acids of the base sequence which should detect the 
temperature to which the variation in the reinforcement of the indicator of each base 
sequence in a temperature up process becomes the largest, and should be this 
detected by measuring the reinforcement of the indicator in this temperature. 
[Claim 5] Base sequence determination according to claim 3 or 4 or equipment for the 
nucleic-acid quantum approaches characterized by having a buffer-solution storage 
container, the heating means of this buffer solution, the passage for pouring this 
buffer solution for a DNA chip top, and a means to measure the reinforcement of an 
indicator. 

[Claim 6] Base sequence determination according to claim 5 or equipment for the 
nucleic-acid quantum approaches characterized by the heating means of the buffer 
solution being what heats the circumference of a DNA chip or a DNA chip. 
[Claim 7] The base sequence determination or the nucleic-acid quantum approach 
using the DNA chip which is the base sequence determination or the nucleic-acid 
quantum approach using a DNA chip, and is characterized by detecting the base 
sequence which irradiated hybridization temperature from [ of a DNA chip ] the flat 
surface with time, and became 2 chains about a temperature up or the light source 
used as the laser sheet at the DNA chip by carrying out hybridization on a DNA chip, 
making the temperature lower with time. 

[Claim 8] The base sequence determination or the nucleic-acid quantum approach 
using the DNA chip which is the base sequence determination or the nucleic-acid 
quantum approach using a DNA chip, and is characterized by detecting with time only 
a temperature up or the base sequence which was made to carry out hybridization on 
a DNA chip, making the temperature lower, and became 2 chains for hybridization 
temperature using an electrochemical means. 

[Claim 9] The base sequence determination or the nucleic-acid quantum approach 
using the DNA chip which is the base sequence determination or the nucleic-acid 
quantum approach using a DNA chip, is made to carry out hybridization on a DNA chip, 
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making hybridization temperature lower with time from an elevated temperature, and 
is characterized by detecting the base sequence which added the reagent which 
detects only 2 chains specifically to the hybridization solution, and became 2 chains. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment for enforcing the 
approach and this approach of performing high hybridization of quantum nature at 
once. 
[0002] 

[Description of the Prior Art] A DNA chip can arrange hundreds - hundreds of 
thousands of DNA probes in the shape of an array on about two 1-2cm solid-state 
front face, and can perform detection, screening, etc. of DNA by quick and low cost. If 
this is used, it can distinguish whether the target gene exists in a sample in an instant. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the base sequence on a DNA 
chip is comparatively as short as 25 base extent, DNA of varieties exists in one 
substrate, and since they have a different base sequence, respectively and have the 
different optimal hybridization temperature, a problem produces them in singularity in 
many cases. 

[0004] Therefore, this invention aims at offering the equipment for enforcing the 
approach and this approach of performing high hybridization of quantum nature at 
once using a DNA chip. 
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[0005] 

[Means for Solving the Problem] this invention persons paid their attention to the 
singularity of hybridization that temperature serves as an important factor, as a result 
of inquiring wholeheartedly that the above-mentioned purpose should be attained. 
And two or more base sequences which have the same array have been arranged on a 
DNA chip at the single tier, and when using a means to establish a temperature 
gradient in the array direction, or a means to change temperature with time to the 
base sequence on a DNA chip, a header and this invention were completed for the 
ability of high hybridization of quantum nature to be performed at once. 
[0006] Namely, the first invention of this invention is the base sequence determination 
or the nucleic-acid quantum approach using the DNA chip by which two or more base 
sequences which have the same array were fixed by one train. After establishing a 
temperature gradient in the direction in which the same base sequence is fixed and 
carrying out the indicator of the base sequence which should be detected, 
hybridization is carried out on a DNA chip. Subsequently, after the buffer solution 
washes, the base sequence determination or the nucleic-acid quantum approach 
using the DNA chip characterized by carrying out the quantum of the amount of 
nucleic acids of the base sequence which should be this detected is offered by 
measuring the reinforcement of the indicator of each base sequence fixed by one train. 
[0007] Although it is desirable to carry out at an elevated temperature as for 
hybridization if singularity (selectivity) is thought as important, there is a problem that 
reinforcement (hybridization reinforcement) becomes low. On the other hand, although 
reinforcement will become high if it carries out at low temperature, there is a problem 
that singularity becomes low. Therefore, although it was low temperature as much as 
possible and it was desirable to have performed hybridization on the target base 
sequence and the conditions to hybridize, when the conventional DNA chip was used, 
it was difficult [ it ] to find out these conditions. As mentioned above, if means to 
establish a temperature gradient in the direction in which the same base sequence is 
fixed are taken, the reinforcement of each base sequence can be detected easily and 
the quantum of the amount of nucleic acids of the base sequence made into the 
purpose can be carried out specifically. 

[0008] The second invention of this invention is the base sequence determination or 
the nucleic-acid quantum approach of having used the DNA chip. After carrying out 
the indicator of the base sequence which should be detected, hybridization is carried 
out at low temperature on a DNA chip. Subsequently, this buffer solution washes, 
carrying out the temperature up of the buffer solution with time. The base sequence 
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determination or the nucleic-acid quantum approach using the DNA chip 
characterized by carrying out the quantum of the amount of nucleic acids of the base 
sequence which should be this detected is offered by carrying out monitoring of the 
reinforcement of the indicator of each base sequence in a temperature up process. 
This approach carries out the temperature up of each base sequence fixed by the 
DNA chip with time. If hybridization is carried out at low temperature, the array of 
those other than the base sequence made into the purpose can be hybridized. 
Subsequently, if the buffer solution which carried out the temperature up with time 
washes, hybridization reinforcement falls [ the thing which has a large mismatch ]. 
Therefore, if this means is used, a temperature characteristic pattern characteristic 
of each base sequence can be obtained. Moreover, the temperature to which the 
variation in the reinforcement of an indicator becomes the largest is easily detectable 
by using this approach. Since it is thought that this temperature of singularity is the 
highest, the quantum of the amount of nucleic acids of the base sequence can be 
easily carried out by measuring those reinforcement. 

[0009] The third invention of this invention offers the equipment for using for the 
above-mentioned base sequence determination or the nucleic-acid quantum 
approach characterized by having a buffer-solution storage container, the heating 
means of this buffer solution, the passage for pouring this buffer solution for a DNA 
chip top, and a means to measure the reinforcement of an indicator. If this equipment 
is used, the temperature up of each base sequence fixed by the DNA chip and a 
temperature fall can be performed easily, and high hybridization of quantum nature 
can be performed at once. 

[0010] The fourth invention of this invention is the base sequence determination or 
the nucleic-acid quantum approach of having used the DNA chip, and offers the base 
sequence determination or the nucleic-acid quantum approach using the DNA chip 
characterized by detecting the base sequence which irradiated hybridization 
temperature from [ of a DNA chip ] the flat surface with time, and became 2 chains 
about a temperature up or the light source used as the laser sheet by carrying out 
hybridization on a DNA chip, making the temperature lower at the DNA chip. By 
hybridizing with the base sequence fixed by the DNA chip, the base sequence which 
should be detected serves as 2 chains, and is fixed to a DNA chip. In the case of a 
single strand, the inside of a hybridization solution is floated, and it is not fixed to a 
DNA chip. Therefore, if the light source used as the laser sheet is irradiated from [ of 
a DNA chip ] a flat surface at a DNA chip, only 2 chains can be detected and the 
quantum of the amount of nucleic acids of the base sequence can be carried out 
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easily. 

[001 1] The fifth invention of this invention is the base sequence determination or the 
nucleic-acid quantum approach of having used the DNA chip, and offers the base 
sequence determination or the nucleic-acid quantum approach using the DNA chip 
characterized by detecting with time only a temperature up or the base sequence 
which was made to carry out hybridization on a DNA chip, and became 2 chains for 
hybridization temperature using an electrochemical means, making the temperature 
lower. By using an electrochemical means, only the base sequence used as 2 chains is 
detectable with high degree of accuracy. 

[0012] The sixth invention of this invention is the base sequence determination or the 
nucleic-acid quantum approach of having used the DNA chip, making hybridization 
temperature lower with time from an elevated temperature, hybridization of it is 
carried out on a DNA chip, adds the reagent which detects only 2 chains specifically 
to a hybridization solution, and offers the base sequence determination or the 
nucleic-acid quantum approach using the DNA chip characterized by detecting the 
base sequence used as 2 chains. The reagent which detects only 2 chains specifically 
is used for this approach. If the reagent which detects only 2 chains specifically is 
used, even if it is the case where light is irradiated from [ of a DNA chip ] a top face 
unlike the case of the fourth invention, 2 chain base sequence is detectable. 
[0013] 

[Embodiment of the Invention] The first invention of this invention fixes two or more 
base sequences which have the same array first on a DNA chip at a single tier. Thus, 
the base sequence fixed by the single tier is fixed on two or more kind DNA chip. 
Subsequently, a temperature gradient is established in the direction in which the same 
base sequence is fixed. A temperature gradient can be suitably set up in consideration 
of the approximation nature of the optimal hybridization temperature of the base 
sequence from which it differs on a DNA chip. Moreover, as for temperature spacing 
of each base sequence, taking small is desirable when the optimal hybridization 
temperature of a different base sequence approximates. 

[0014] It is desirable to perform a setup of a temperature gradient by the following 
approaches. First, the direction of the same array is perpendicularly fixed for a DNA 
chip. Since the rate which temperature diffuses is quicker than the rate which the 
matter diffuses when the direction of the same array is fixed horizontally, 
hybridization cannot fully be performed. And a heating unit is prepared in the upper 
part and both cooling both [ either or ] are prepared in the lower part. Thereby, a 
temperature gradient can be made to form perpendicularly. 



8 



[0015] Subsequently, after carrying out the indicator of the base sequence which 
should be detected, hybridization is carried out on a DNA chip. Although the approach 
using a fluorescence reagent as the approach of an indicator, the approach using 
radioisotope, etc. are mentioned, for example, the approach using a fluorescence 
reagent is desirable. Hybridization should just add a hybridization solution on a DNA 
chip. Reaction time can be suitably set up according to the die length of the array 
made to hybridize etc. Subsequently, it washes using the buffer solution and the 
background is removed. 

[0016] Thus, since it has the indicator reinforcement specific [ the part held at the 
optimal hybridization temperature among the same base sequences arranged by the 
single tier on the obtained DNA chip ], and maximum, the quantum of the amount of 
nucleic acids of this base sequence can be carried out in a high precision. 
[0017] After the second invention of this invention carries out the indicator of the 
base sequence which should be detected first, hybridization of it is carried out at low 
temperature on a DNA chip. The approach of an indicator is the same as that of the 
above. Here, "low temperature" means the temperature which is extent in which the 
base sequence which should be detected can carry out hybridization to all the base 
sequences on a DNA chip. That is, in the second invention, hybridization of the base 
sequence which should be detected is carried out to all the base sequences on a DNA 
chip. This uses hybridizing, even if it is the low base sequence of a complementarity at 
low temperature. 

[0018] Subsequently, this buffer solution washes a DNA chip, carrying out the 
temperature up of the buffer solution with time. As an approach of heating the buffer 
solution, although there is especially no limit, the approach of heating a 
buffer-solution storage container directly, the approach of heating all over Rhine from 
a buffer-solution storage container to a DNA chip, or the method of heating a DNA 
chip and its circumference directly is mentioned, for example. What is necessary is 
just to raise the reinforcement of a heating means with time, in order to carry out a 
temperature up with time. The fixed thing of a programming rate is desirable. The 
background is removed by washing a DNA chip with the buffer solution. 
[0019] Subsequently, change of the indicator reinforcement of each base sequence on 
a DNA chip with time is measured. Here, although hybridization is carried out also by 
the low base sequence of a complementarity at low temperature, it dissociates from 2 
chains with many mismatches as a temperature up is carried out. And the variation in 
the reinforcement of the indicator of each base sequence on a DNA chip becomes the 
largest at a certain specific temperature. Since it is thought that singularity becomes 
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the largest at this temperature, the quantum of the amount of nucleic acids is carried 
out from the reinforcement of the indicator in that temperature. 
[0020] Drawing 1 shows an example of the equipment for carrying out the second 
invention. This equipment 1 consists of Rhine 3 to the DNA chip top of the 
buffer-solution storage container 2 and the buffer solution, the passage 5 on a DNA 
chip, the light source 6, and a detecting element 7 in drawing 1 . The buffer solution is 
heated all over Rhine 3 to the buffer-solution storage container 2 and/or DNA chip 4. 
The temperature up of the temperature of the buffer solution is carried out with time 
from low temperature. After hybridization ending at low temperature, the buffer 
solution is sent on a DNA chip (buffer-solution passage 5), carrying out a temperature 
up with time. Indicator reinforcement is measured by the detecting element 7 after 
removal of the background by washing using the light source 6. 

[0021] Drawing 2 shows other examples of the equipment for carrying out the second 
invention. The heating unit 8 of the buffer solution is in the upper part of a DNA chip. 
In case the buffer solution passes through the buffer-solution passage 5, it is heated 
by the heating unit 8. The heating reinforcement in a heating unit 8 is adjusted so that 
the temperature up of the temperature of the buffer solution may be carried out with 
time from low temperature. In drawing 2 , detector T has illustrated light source 6' and 
the equipment which is in a same side to a measuring object object, using an optical 
fiber as an indicator measuring device on the strength. However, a measuring device is 
not limited to this. 

[0022] The fourth invention of this invention irradiates from [ of a DNA chip ] a flat 
surface, detects the base sequence used as 2 chains, and determines the light source 
used as the laser sheet as a DNA chip. That is, only what was hybridized on the DNA 
chip is detected by irradiating a DNA chip from [ of a DNA chip ] a flat surface. High 
hybridization of quantum nature can be performed quickly at once, without performing 
washing of the background, and removal with time by performing a temperature up or 
detection by the approach of starting carrying out hybridization making the 
temperature lower. 

[0023] First, with time, hybridization is carried out on a DNA chip, making the 
temperature lower, and, subsequently the fifth invention of this invention detects only 
a temperature up or the base sequence which became 2 chains on the DNA chip using 
an electrochemical means. Thereby, high hybridization of quantum nature can be 
performed quickly at once, without performing washing of the background, and 
removal. 

[0024] An example of the detecting method by the electrochemical means is shown 
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below. Recently, double-stranded-DNA discernment ability was very high, and the 
new ligand FND (ferrocenylnaphthalenediimide derivative) which shows the stable 
electrochemical response was developed. This has the structure where a ligand 
substituent jumps out to both the major groove of DNA duplex RASEN, and a minor 
groove, by sewing in and carrying out mold intercalation to the double stranded DNA. 
Ligand is made hard to dissociate from DNA duplex RASEN at the same time these 
substituent sections serve as a clamp and stabilize DNA duplex RASEN. However, 
since there is such no effectiveness to a single stranded DNA, very high joint 
singularity is shown to the double stranded DNA. 

[0025] The concept of the DNA detection system using Ligand FND is shown in 
drawing 3 . First, the thioHzed DNA probe is combined with a golden electrode, and a 
sample DNA fragment and hybridization are performed. And it measures with the 
solution containing ligand and the oxidation reduction response of ligand is measured 
by the electrochemical technique. The amount of 2 chain formation of the purpose 
gene is quantified by this. As the electrochemical technique, the current 
accompanying oxidation of ligand flows near 460mV by using differential pulse Volta 
MOGURAFI (DPV). The current value by concentration of the ligand on an electrode 
increases according to the amount of formation of 2 chains. 

[0026] Hybridization of the sixth invention of this invention is carried out on a DNA 
chip, making hybridization temperature lower with time from an elevated temperature 
first. Subsequently, the reagent which detects only 2 chains specifically is added to a 
hybridization solution, and the base sequence used as 2 chains is detected. As a 
reagent which detects only 2 chains specifically, it is SYBR, for example. Green I 
(trademark: Molecular Probes, Inc) is mentioned. Although detection can be performed 
by irradiating 254nm UV, it is not limited to this approach. 

[0027] Next, although an example is shown and this invention is further explained to a 
detail, this invention is not limited to the following examples. 

[0028] Seven kinds of base sequences expressed with the example 1 array numbers 
1-7 are arranged in one train on a plurality [ every ] DNA chip, respectively, and a 
DNA chip is fixed so that the direction of a train may become in the direction of a 
vertical. Seawater 1L is filtered with 0.2-micrometer NUKURE pore filter, and RNA is 
extracted from the bacteria on a filter. A magnesium chloride decomposes this RNA, 
and the ribose of after dephosphorylate and a nucleic acid is oxidized by alkaline 
phosphatase, and it considers as an aldehyde object. After making it react with 
RIZAMIN rhodamine ethylenediamine and returning by the Schiff base subsequently, 
column purification is carried out and labeling RNA of 30-50mer is prepared. Labeling 
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RNA is made to hybridize to this above-mentioned chip. Labeling 
RNA(1microg[/micro ] L)3microL is added to a hybridization buffer, and is set to 
35microL. It heats for 3 minutes at 94 degrees C after filtration purification. 30microL 
is put on the DNA chip on slide glass after cooling, and a cover glass is calmly put from 
the direction of an edge. The temperature gradient of a DNA chip is made into 20-80 
degrees C, and is made to hybridize for 6 hours. It washes by WOSSHINGUBAFFA 
after hybridization and analyzes by a detector detecting a fluorescence signal. 
[0029] Labeling RNA prepared by the example 2 above is made to hybridize on a DNA 
chip at 20 degrees C. A temperature up is gradually carried out from 20 degrees C to 
95 degrees C in a washing buffer OxSSC, 1%SDS) after hybridization, and the 
fluorescence of DNA hybridized for the chip is scanned in the meantime. A curve 
( drawing 4 6) like [ probe / each ] drawing 4 is obtained. Since the time (a part for the 
perpendicular line part of drawing 4 ) of each curve separating most is considered that 
singularity is the highest, a quantum is performed about this temperature. 
[0030] 

[Effect of the Invention] If this invention is used, the trouble of the lowness of the 
singularity in the conventional DNA chip is canceled, and high hybridization of 
quantum nature can be performed at once. Moreover, if the fourth invention - the 
sixth invention are used, high hybridization of quantum nature can be performed 
quickly, without washing and removing the background. 
[0031] 

[Layout Table] 

SEQUENCE LISTING<1 10> MITSUBISHI HEAVY INDUSTRIES and LTD<120> Method 
of determining base sequence by DNA chip<130> 200101079 <160> 7<210> 1 <211> 
18<212> DNA<213> Actinomycetes<400> Iggatgagccc gcggccta 18<DNA [ 21 0> 
2<21 1> 17<212> ] <213> alpha-Pr oteobacteria<400> 2cgttcgytct gagccag 17 <210> 3 
<211> 20<212> DNA<213> Planktomycete<400> 3 ccaccgcttg tgtgagcccc 
20<DNA[ 210> 4<211> 18<212> ] <213> Cytophaga-Flavobacterium — < — 
400>4tggtccgtrt ctcagtac 18 <210> 5 <211> 24<212> DNA<213> Acinetobacter<400> 
5 gctttagtgg cgcagctaac gcga 24 <210> 6 <211> 19<212> DNA<213> Vibrio<4 00>6 
tgatgtgggg gataaccat 19 <210> 7 <211> 20<212> DNA<213> Bacteria 
specific(standard)<400> 7 agagtttgat cctggctcag 20 
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%R^, «a-r^t«SE9>J*^IISLfc^DNA^«y^ 



(3) 

3 

tiMt * C IC «k o T^fflt^tWIClil^ 
£»-f 5 C t Zft® £ ? % D N A ^ >y 7*ffl^fci&SE 
?J*fc£Xt4&l8£«7 ! >i££}f 5 t©T*&3 0 

Co o o 7] /m^u ^-(f— >a yit. (Sft 
ft) ^a^Tn^iSST'fT^c^jbWSLi/^ as 

ftJ4\ £JSSE?U©»fi*«M3K«ai**c£tf-e*, 

[ooo 8] DNAf^yw 
i&se^j^am uy* d n a * >y 7±T-{fiSTv ^ r y 

^#^E*J©«M*£M**C DN 
A f-y 7*ffl^fc^E5^Xtt«II£*#i£*»tt 
tSfc©T?&S. frfrZftm*. DNAfyyiClSft; 

*tl^OBH/^^iJ^«-'>3 >«*3WttTLT 30 
^<o LfttfoT, frfr3¥S*flI^tU4\ &&SE?iJ 

*f <ft«S«*ailcttllJ1-«ci:*'-e**. 

«£j±$-r « c t t * o r eorarajoflattftss 

[0 0 0 9] *«WO«HJgfB«, flraBttX$88£> 

titvxD&Rt. imm&itm%*s&®t, **rr 40 
[00 1 0] *mn<Dmmmm. DNAf-y^fflo 

6DNAf-y^±T/W^y^-f-B— S/a>*«, DN 
Af-vTte, »f-J'-McLfc#S*DNA*'*y7 50 
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4 

ft t $ <: i: £1f M i: iT § D N A ^ >y f fcffi»E5»J 

tt^xt4«ifc£«^*a«-r*fe©Ti6*o &mt^ 
t&SE^ja, d n A^-y •fimfeitztircm&myit 

'^7V?JXtZ>Ctlc£^T2*mt&K), DNA 
— >3>»»**J*aibTfe»)» DNA^-y^JcHS* 
D N A3-y~?lC DN Af7 ^©¥E7a ftfr 

■mar, 2*B©**tttH"rscfctf-i** , *©msE 

[0 0 1 1] *!8M©SE5SWt4, DNAf-v/^ 
P., DNA^>y7 p ±fvW^U^-<f->'3>*-li:, 2 

ait * c i: t -r « d n a f - y y i/ ^ssepj 

[0 0 12] *»W©SA5SWf4, DNA^*ffi^ 

DNAf--y7 p ±TvW^U^-tr->'3>^^ 2*^ 

Watt * DNAf7 7*ffl^fcffll!E*lJi*£Xtt«* 
©*«#S^t^ai-r5HS*fflt/^ ! £>©T^5o 2* 

fc^r-^oTt, zsMmauE^jittm-rscfc^-e 

[0 0 13] 

[%W©HiKS©^88] *58W©SB-aWt4, $-rn-© 
E5>J%*-T5«SE?iJ%^affl^ D N Af-y ^±IC-W 
tcH^ft-r^o C©i 3 £-5»Jtell£fb«ftfcffllSE5>J 
*«SeWBDNA^-yy±KHS{tr«, ^^T\ 

©fflaE5"j^H«{b*nrv^siR«ciafi^E*»^ 

5o Sg^E(4, DNAf-y^±©S4*«SSE5>J©« 

SE?iJ©SSKRI(4/Jn$ < i: 5 c L^o 
[0 0 14] rag^E©SSf4, WT©^ffiT*ff 
WSU\ St, DNAf7^ |SI-EylJ©^(p]* 
SE^tca^tSo [BI-E5iJ©^(p]*7j<¥^(S]tcfflS 

t*fc, s«*M«tfiw*iijt3^K^a:«-r*iiSJ:») 



(4) 

5 

[0015] x^x\ tkmt^zt&mmmzimLrc 

DNAf-y ^lT/vf^'J jfJ-G-i/ 3 ^£-£S 0 

fc^in-rnti'cfc^o &&n$Ma* /^yy^-rxs-es 
Ewofis^jcjsuTaaaisrsci:*^**, *^ 10 

"TSo 

[0 0 16] C©<fc9tCbTf#e>nfcDNA^yX±{;: 

[0017] *mwmrMwii, aj-rfca-r^stts 

E*J*SKbfc», D N A*-y7±TM£fiTv^7y ^ 

f-tf-^ys-eso Hfs©££«, ±fEfcEnrea& 20 
s D ccx\ nga-pj fctt, tta-r^tttSEM^D 

-5, »-«WK«i^Ttt, mmt^z&mmmZs dn 
a ^ -y yio-r^T^fiSE^j i: / vr ^ u > 3 
>£-y-s 0 cna, ffiiar-a, ffi*ftt©iK^&«E*ij-e 
*oTt^>r^y 2vx-rs c £«8b 

[0018] %^x\ mmmzimmicmi&zttffz 

•pDNAf-y^iJIc^SiltfCiOx ^jtv^y 
F»fef So 

[0 0 19] ^^T% DNA^-y^±©#ifiSE5IJ©» 
«tt©ffi^ffiSE5»JT t^'T^'J ^-tf-^3 xts 
LT^< 0 f LT, &Sl#5£©SfiT\ DNAf77*± 

o**SEJijoaai©!iusc©^^y < a 

[0 0 2 0] 0 ni, m-ftwznffit -sfctocDSB© 

HMr^bfcfecDT'&So HlKfi^T, 
Hf?B&fJrIcgi§2, ^flf®©DNA^>yX±-\<D5^y 
3, DNAf-y7±©W»5, 3t» 6 Rtftktiiffi 7 fr5> 50 
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&So £®fttti, WRWtf^»2;fttf/XtiDNA*- 

w^-h^tmmmu^x^< a asMx<o^yv ? 

i S/S -y * ? 5 •> y FOB** & 3t» 6 *ffll>T«« 
&Jg£J$tBSI$ 7 tC £ o xm&t So 

[o o 2 1 ] 02 »-«w*safi-r«fc»o»iio 

ttO-«|*/T;lftfeO?ft«, ^«f£<DM&3$8ti, D 
NA^yX<D±g|5lc;fcSo SffifBtfi, 81rft%E85«ie 

MizmmtLx, %7Tj^*m^x, %M6' , 

[00 2 2] *KW©«H»Wfi, b— Hcb 
fcttS*, DNA^-yXK, DNA^-y:/©TOjftfr 

fe©T?ft«o -f&fr^> DNAf7 ~f\C DNAf'y X© 
TffitflRjfrfcSBIt'fSCfct.fc-aT, DNAf'y ~7JcX* 

/W7y^xtfctcDco*^tii-rsfe©T'feSo is 

C^A^tSo 

[0 0 2 3] S-fgBfWKfflBfc 
b < (iP*a*H*-4*^ DNAf7 X±Tv\^Xy ^-b" 
—>3>^-tt, DNAf7y±T*2*it%-3 

fcfflasE5>j©***«fc¥W¥8*ffi^Tttaii-s © 
c ta< , -atc^«4<oiSivw7y ^-r-tf— > 

3 >*ffliStff "5 il i^T-t So 
[0 0 2 4] *«{k^W#at«k*tttUte©-«l*WT 
{C^fo «ifis 2*lDNAlSii»tK, $S 

Lfc*«fk^w*s»*^-r«fs y ay k f n d (fern* 

enylnaphthalenediimide derivative) A^M^^tlfeo 
cinti, 2*«DNA'\«v^#S^:/*--*U-h , r 
SCttcJ:?), DNA-a^-tx^i^iliJrSOM^tc 

y*>FB^s*wtB-r«ji^#LT^So cnc»(D 
laiw^w^t^^TD n k-m^-tyz&feit 

Stymie. Vfiy K*DNAZia5"tr>*^/Wl 
bil<-rSo L/3^U l*«DNAk:»LTt4C©J:5 
aj»*fi*v^l6, 2*«DNAKWbTSii»T*vHe 
^Stt^^-To 

[0 0 2 5] y*r>FFND«rffl^fcDN A^Uii/XT 1 
A©m^*03fc^-r o $1\ &*ttfCf-*-;Wtbfc 
DNAXn-^HS^^ KfiDNAWM-fc^rU 



7 

tcctoraii^-rso c<d elicit), sw®a?©2* 
mmi&mtffemitztiZo mmt^m^t lx. fv 

7 7 U> ^^^1/7^1/2^7 7 -i"- (DPV) % 

ftomm<mn%o mM±x°<DVfiyb'<Dmmc&zm 

[0026] *%m<DmA%w&. $"f /M'X'J ?JH 
-i/z yumzm j&frzmmmc&uz&Ktfib dna io 

f-y^t^Xy^^-^a^-es,, %^T\ 2 

*y'fm\z)B7i, 2*mt%?rcmmm\z®tiit%o 

Y B R Green I (ggiSfit : M o 1 e c u 1 a 
r Probes, I n c) tfptf 5ft5, IfctHtt, 09 
*{f 2 5 4 nm©U VfcSBW'TSCfcfc.fcOftSCi:*' 

[oo2 7] wcnMmz*Lx*%wz2ibicmMic 
mwtzt)\ *%wim-T<DnMmim%.-$tizt><Dx 20 

[0 0 2 8] HMH 

bb?j#^ 1 ~ 7 T-g^n§ 7 agt<DiM«K?w, =t n=e 

nWkMlr-DV N A^>y X±tC 1 WcgByiJU ^-cq^ij^ 
l^mt#ft££5J:5U:DNA^>y7£B£t-£o 'M 
7kl L£0. 2 /im5?^U-#77- ) ';l/^--e53iL, 7 
^;l/2-±©^f-y7<fct> RNA£ffltH"r5 0 e(DR 
N A^Mlv^i/^AT'^U 7;l/7jy7*X7 7 

tWttSo ijf$>n-^yif^7$yi 30 

U 3 0~50me r©7^MfcRNA*iM8!'rS« 7 
^;Wfc RNA*C ©±IB^ >y Xlctt L, T/ vf 7" U 2V X 
*«*o 7^;HkRNA (1 fi g/fi L) 3m L£\ /\ 

■jznjifj-g—yay^v 7 7-1010^x3 5 nit? 

5c 3jB»§¥&> 9 4W3»F«n o Kfflk. 3 
0 /j L^X7^ K^7X±<DDNAf-y7{t^^ 

s^Efi2o~8o^ci:L, eum^xy *vx£-e 
§ 0 /vrru^-rx», 7*yi/>^-y7r-T'i5E^ 40 

[0 0 2 9] HS60J2 
±IET^S Lfc R N A £ 2 0 t;T\ DNAf 7 

7±tm^7u x-rx$-e3o /vf xu Xf-tf-^a y 

& \mrtv77- (1 XS SC, 1%SDS)*T*2 
0r*»6*^ffc 9 5 ICS WW U *<DRB, *->yXlC/N 

-r7y^XLTf 5dnao^^x+^>-T5o * 

*<DXn-Xk:o^TH4£>J;9&fflii§ (E4T*&6 

*) jwt&ns. ^ft^afestn/tat (04 cose 50 
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m&ft) wm&¥fm&ti t m^£*ix.t>tiz<DX\ cos 

[0 0 3 0] 

[f8W©»*] *«W*fflv^ntf, ft*<DDNA^-yX 

o*wvf Xi'-e-^a y^T^ c t^T-#5c $ 

?J-g-i/3y*m C fc^T'tSo 
[00 3 1] 
[E5>J3l] 

SEQUENCE LISTING 
<110>MITSUBISHI HEAVY INDUSTRIES, LTD 
<120>Method of determining base sequence by DNA ch 
iP 

<130>200101079 

<160>7 

<210>1 

<211>18 

<212>DNA 

<213>Actinomycetes 
<400>1 

ggatgagece geggecta 18 

<210>2 

<211>17 

<212>DNA 

<213> a -Proteobacteria 
<400>2 

cgttcgytct gagecag 17 

<210>3 

<211>20 

<212>DNA 

<213>Planktomycete 
<400>3 

ccaccgcttg tgtgagcccc 20 

<210>4 

<211>18 

<212>DNA 

<213>Cytophaga-Flavobacterium 
<400>4 

tggtccgtrt ctcagtac 18 

<210>5 

<211>24 

<212>DNA 

<213>Acinetobacter 
<400>5 

gctttagtgg cgcagctaac gega 24 

<210>6 

<2U>19 

<212>DNA 
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<213>Vibrio 
<400>6 

tgatgtgggg gataaccat 19 

<210>7 

<211>20 

<212>DNA 

<213>Bacteria specif ic(standard) 
<400>7 

agagtttgat cctggctcag 20 

iBim<on*itma 

[02] m~miznffi?zrcib<omw(D--Mit7jkL 

[03] U A">FF ND%ffl^fcDNA^tB^XxA 

[04] nffim2ictsii2>, Rfrsictttzmxftmo) 



2 : mmmft mm& 

3 : Wffil&WN A?-v7±.'\<D7'{y 

4 : DNAf-y/ 

5 : DNAf7/±©SS 
10 6, 6* 
7, 7' 

8 : 

9 : DNA-ty-V- 



1 0 
1 1 
1 2 
1 3 
1 4 
1 5 



mwrnm (A g /A g c u) 
us* 



[01] 



[0 2] 



3 4^ 



1 r 6 



■^7 




(a) 




1 .6mm (2fnm 2 ) 





an 



[0 4] 




SB (MB) 



(7) 
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C 1 2 N 15/09 
G01N 33/53 
33/566 



Z N A 



F I 
COIN 
C 1 2N 



T-73-K (##) 



33/566 
15/00 



ZNA A 
A 



F#-A(##) 4B024 Mil AA19 AA20 CA01 CA09 

CA11 HA12 
4B029 AA07 AA23 BB20 CC03 CC08 

FA12 FA15 
4B063 QA01 QA13 QQ41 QR32 QR51 

QR56 QR84 QS34 QS36 QS39 

QX04 



